GK is spoken by ca 460 000 speakers (Lewis et al. 2014) in the Republic of Guinea. Its grammatical descriptions can be found in Casthelain (1952) and Lassort (1952) ; there is also a large dictionary by Leger (1975) . Unfortunately, tones are not marked in these sources. William Welmers described the phonology of Liberian Kpelle including its tone system (Welmers 1962) . A preliminary comparative description of tone systems in Kpelle dialects can be found in Konoshenko (2008) . The data presented in this paper were collected during my field trips to Nzerekore, Guinea (2008 Guinea ( , 2009 , and also during a number of sessions with Kpelle speakers in Berkeley (2010) and Moscow (2012) .
The paper is organized as follows. In section 1 I discuss some crucial syntactic properties of Mande languages including GK. Section 2 is dedicated to tonal inventory in GK. In section 3 I introduce tone rules in GK and describe the interaction between tone and syntax in the language. Section 4 concludes the paper.
Some syntactic properties of Mande languages
Mande languages have a cluster of unusual syntactic properties which are not typical for neighboring or related languages. These properties include strict SAuxOVX word order (Dryer and Gensler 2005; Creissels 2005; Nikitina 2009 ), clause-external postpositional phrases (Nikitina 2008) , formally identical transitive and possessive constructions (Innes 1967) , and the absence of double-object constructions (Creissels 2005) . I would like to focus on the first two properties which are crucial for my analysis of tone in GK.
Strict SAuxOVX order
Mande languages have extremely rigid SAuxOVX word order. Subjects and direct objects always precede the verb, and all other arguments and adjuncts follow the verb. In the vast majority of TAM constructions in Mande the subject is followed by an auxiliary-like element encoding tense-aspect, mood, and polarity, but also person and number in some languages including GK. This auxiliary-like element is called "predicative marker" in literature on Mande, I follow this terminology here. In the following example (1) from GK subject and direct object are expressed before the verb whereas the oblique argument appears after the verb and is expressed by a postpositional phrase.
GK (Southwestern Mande; personal field notes) (1)
Zìlènû àǎ wálî tɛɣɛ̌ nɛɛǹû pɔ. zìlènû àǎ wálî tɛɣɛ̌ nɛɛǹû pɔ́ DEF\man 3SG.RES.P money give DEF\woman to 'The man gave the money to the woman'.
In (1) the predicative marker àǎ expresses resultative aspect, positive polarity, and third person singular. Historically, elements marking subject person and number appeared after subject pronouns had fused with "bare" predicative markers and were then reanalyzed as agreement markers (Vydrin 2010 (Vydrin , 2012a Konoshenko 2013) . Also, there may be no subject noun phrase in a clause in GK, in this case the predicative marker encoding person and number has anaphoric interpretation. So GK is a pro-drop language. Not all Mande languages have predicative markers encoding person and number, and only some of them have the pro-drop feature but this difference is not very important for the present discussion.
As in Mande in general, in GK a direct object must be overt in a transitive clause. If there is no direct object, a clause is automatically interpreted as intransitive. In (2) from GK there is a direct object expressed by a pronoun dǐ. In (3) there is no direct object, and the clause is interpreted as intransitive (with a minor semantic shift: 'to see'  'to be found').
(2)
Pépèè àǎ dǐ káá làà.
Pépèè àǎ dǐ káá làà
Pepe 3SG.RES.P they see there 'Pepe saw them there'.
(3)
Pépèè àǎ káá làà.
Pépèè àǎ káá làà
Pepe 3SG.RES.P see there 'Pepe was found there'.
Transitive vs. intransitive alternation is not morphologically marked on the verb. Thus (2) and (3) are instances of passive lability which is highly regular in Mande languages being at the same time a typological rarum (Letučij 2006).
Clause-external postpositional phrases
Recall from (1) that oblique arguments always follow the verb in GK and in Mande in general. Here I follow Nikitina (2009 Nikitina ( , 2011 , who argues on the bases of Wan, a Southeastern Mande language, that in Mande, while direct objects always appear inside the verb phrase, oblique arguments always following the verb never form a syntactic constituent with it. Instead, they appear outside the verb phrase. Nikitina's crucial evidence comes from constructions with embedded verb phrases. I illustrate her point with some data from GK below. Consider (4-5):
(4) Gwìî káá gwɛlìlóù hù. In (4) a simple locative construction with the verb káá 'be' and a postpositional phrase is given. In (5) the same construction is used metaphorically to denote one's love for someone. Here the head of the noun phrase is a relational noun wɛ́lí 'love', and its dependent Pépèè denotes the stimulus. The experiencer is expressed by the postpositional phrase Hɛ́ní ɓà.
The examples below show that an embedded verb can also appear as a dependent of the relational noun.
Kɔńɔŋ́ mìǐ wɛĺí káá Hɛńí ɓà.
[ In (6) a transitive verb mìǐ 'eat' is embedded into the noun phrase, its direct object kɔ́nɔ́ŋ́ 'food' precedes the embedded verb, and the head noun wɛ́lí 'love' follows the whole embedded verb phrase. In (7) the embedded verb tɛ̀ɣɛ̌ 'give' has a direct object wálî 'money' and a postpositional argument denoting the recipient núâ pɔ́ 'to people'. Crucially, the postpositional phrase is not adjacent to the embedded verb, nor does it immediately follow to the noun phrase; it follows the postpositional phrase Hɛ́ní ɓà 'on Heni' selected by the verb káá 'be'.
The data from GK suggest that postpositional phrases are not part of the verb phrase in these languages, rather they are independent constituents which follow the verb phrase.
The syntactic structure of a clause with a postpositional phrase in Mande and, specifically, in Kpelle is captured by the tree in (8) -cf. Nikitina (2009:920-921 ) for details and refinements. As noted in 1.1, GK is a pro-drop language, i.e. subject noun phrase may be absent in a clause so it is put in parentheses in (8). First, adverbs appear after the verb phrase either following or preceding postpositional phrases as in (9ab) We can now modify the tree in (8) by adding the positions for adverbial modifierscf. (11) 3 :
Tonal inventory in Guinean Kpelle
In this section I give basic information on the tonal inventory at the word level in GK (the hɔ̰ ɔ̰ kwɛ̀lɛ̌ dialect). I also discuss the difference between lexical and morphological tones in the language.
As seen in (12ab), there is a H vs. L contrast in GK.
(12a) báá 'to kill me'
The two tonal elements H and L make up six fixed lexical patterns, or melodies: /H/, /L(H)/, /LHL/, /HL/, /L/, and marginal /LH/. In this paper I will adopt the convention of representing tonal melodies in slashes: the /H/ melody. Tonal elements are written without brackets: H tone. (H) represents a floating H, which always follows a linked L in a /L(H)/ melody. It is marked with a haček on the vowel or word-final ŋ: pàǎ 'to kill';; hòŋ̌ 'to catch'. Phonetically, /L(H)/ is realized as low level tone -I mark it as [L°] in the phonetic transcription. For the sake of clarity, the conventions for /L(H)/ are represented in (13): The TBU of the melodies is the phonological foot: CV, CVV, CVŋ, CVVŋ, CVCV, CVCVV, CVCVŋ, and CVCVVŋ. Judging by the distribution of segments and tones on different feet, CV is monosyllabic since it never bears /LHL/ and /LH/ melodies. /L(H)/ is, however, possible on CV: dǐ 'they';; mǔ 'underside of an object'. /HL/ can only appear as contextual on CV. The other feet are bisyllabic with the first syllable being always monomoraic (CV-V; CV-Vŋ;; CV-CV etc.). The most frequent structures in the dictionary are CVV, CVCV, and CVCVŋ. Other structures are also attested, i.e. CVVCV, CVVCVV, CVCVCV: hwèèlɛ̌ 'two', hààɓǎ 'three', tɛ̀ɛ̀hwɛ̀ɛ̀ 'plain', hwɛ̀ɛ̀làà 'thin', ɓìlìhî 'devil', ɓɔ́bìlì 'fetish' etc. Such items reveal fewer combinatory restrictions on tones and segments, and I analyze them as containing two or three feet.
/HL/ melody is realized as H-L on CVV structure: kwíì 'night', and as H-HL on CVCV:
GK is strongly isolating, so the phonological foot most often corresponds to morpheme and also to lexeme or word in this language 4 . Some examples with tonal melodies are given in Table 1 . Table 1 : Tonal patterns in GK As noted above, /LH/ is marginal. It is only attested on non-relational nouns, and it never undergoes any phonological changes of tone since it never appears in those contexts where lexical tones on nouns may change (head of NP encoding inalienable possession).
Verbs and relational nouns can only have lexical /H/, /L(H)/, /HL/, and /LHL/. However, verbs in some TAM constructions and head nouns in some types of noun phrases are morphologically marked with /L/. In this case lexical tones of the word are suppressed by morphologically assigned /L/ -cf. the term "replacive tone" in Welmers (1973:132) . For example, in a stative construction the verb kɔ́lɔ́ŋ́ 'know' appears with its lexical /H/ melody (14), whereas in the aorist construction it is /L/-marked (15). 4 Bimorphemic feet with grammatical suffixes are also possible, e.g. in nominalized verb forms: yɛ́lɛ́-ì laugh-NF 'laughing'. It is important to note that, like lexical melodies, morphologically assigned melodies may, in their turn, undergo purely phonological changes discussed in the following subsections. This is captured in (16): at Step 1 a word may change its lexical melody to morphological melody if required by grammatical construction; at Step 2 the resulting melody becomes an input for phonological changes. A notable difference between Step 1 and Step 2 is that at Step 1 the lexical melody is completely deleted and replaced by morphological melody, whereas at Step 2 the underlying tone leaves some traces at the surface level.
In the remainder of this paper I do not distinguish between lexical and morphological tonal melodies and I call both phenomena underlying, or input, melodies because they function identically as input for phonological rules. I use the term "tone rule" to denote phonological, or assimilatory, rules. In the examples below underlying melodies are given in slashes, and surface melodies are put in square brackets.
Tone rules and syntax in GK
In this section I discuss the tone rules in GK. I show that these rules are strongly conditioned by syntactic structure in the language though some instances of syntax-independent prosodic phrasing are also attested. There are four major tone rules in GK: H tone spread on /L/, H tone spread on /L(H)/, contour simplification, and regressive linking of (H). Note that there is no H spread onto /LHL/.
The domain of the first two rules is a syntactic constituent, the domain of the second pair of rules is clause. These rules are discussed in subsections 3.1-3.4.
3.1
Rule 1: H tone spread on /L/ H tone, either linked or floating, spreads on the following /L/ melody which becomes [HL] . This is formalized in (17) and illustrated in (18-20):
Underlying In all the cases represented above it is the syntactic head that undergoes the change -V, N, or P. The dependent phrase can contain a single word as in (18-19; 21-22) , or it may branch as in (23). (23) Interestingly, Rule 1 always applies between an auxiliary and a verb without direct object though, apparently, they do not form a syntactic constituent: Non-branching verb phrase thus turns out to be accessible for H tone spread from an auxiliary as well as an adverb. In other words, both an auxiliary and an adverb appear to form phonological phrases with the verb which do not correspond to syntactic structure. This is one of few instances of prosody-syntax discrepancy I have discovered in GK so far. This is why it is not unreasonable to postulate separate phonological and syntactic phrases in GK which, however, correspond to each other to a large extent.
Crucially, however, H spread on /L/ never occurs between subject noun phrase and auxiliary (27), between auxiliary and object noun phrase (28) 
Rule 2: H tone spread on /L(H)/
Similarly to Rule 1, linked or floating H tone spreads on /L(H)/. The applicability of the rule as well as the resulting melody, however, depend on the syntactic environment where the tonal combination in question occurs. H can spread on the verb bearing /L(H)/ in the verb phrase [NPOBJ V]VP. The resulting melody is /H/:
In (32) In (38) the verb is in the finite clause so the rule applies but there is no change in (39) where the verb phrase is embedded into the noun phrase.
Also, Rule 2 does not apply if the verb with /L(H)/ melody has a nominalizing suffix -ì/-zì (for stems with final -ŋ) in progressive and some other constructions. The suffix triggers floating (H) linking on the last syllable of the verb; and then H spread on the verb is blocked. This is illustrated in (40-41): The information on Rule 1 and Rule 2 is summarized in Table 2 . It is interesting to note that /L/ melody relevant for Rule 1 is always morphologically assigned (except for postpositions which can have lexical /L/) and it is more accessible for surface change. /L(H)/ melody is always lexical and it only changes on the verb, so Rule 2 depends on the head's part of speech.
3.3
Rule 3: Contour simplification I use the term "Contour simplification" (CS) to denote a process whereby any word final falling sequence HL becomes [H] (to make it clear, by "word" I refer to syntactic word here). There are two subcases here as presented in (47-53):
When word final HL is followed by L -which can be /L/, /L(H)/, /LHL/, or /LH/, its L is absorbed into the following L (47-50). When followed by H -/H/ or /HL/, final L of the contour is deleted, and the next H is downstepped (51-53).
Rule 3 can also operate on the output of the Rule 1. The output of Rule 1 is [HL] which becomes input for Contour simplification (55-58) unless the contour is before a pause (54) Speaking in terms of rule interaction, we can say that Rule 1 and in some cases Rule 2 feed Rule 3 creating more contexts, i.e. HL contours on which Rule 3 operates.
Contour simplification applies within and across syntactic boundaries -e.g. between verb phrase and adverbial modifier (55) (56) , between verb phrase and postpositional phrase (57-58) etc. Its syntactic domain is a clause, or intonation phrase in prosodic terms.
Rule 4: regressive (H) linking
When /L(H)/ is followed by L which can be in fact /L/, /L(H)/, /LHL/, or /LH/, the lexical floating tone becomes regressively linked to the last syllable of the word as in (59-61) 7 :
7
In fact, the way to formulate this rule strongly depends on our assumptions about the underlying melody of the second tonal pattern in Table 1 -namely, /L(H)/ or /LH/. In this paper I argue that the underlying, or the main allotone of this pattern is /L(H)/ with lexically floating tone. In those cases where Rule 2 does not apply, /L(H)/ changes to /LH/ before L -this is Rule 4 as formulated here. However, one could assume that the underlying pattern is /LH/. The set of rules would be different in this case: /LH/ changes into [H] after H (Rule 2 modified), and the rest of /LH/ melodies delink H before H and before pause (Rule 4 modified). The advantage of such an interpretation is that it is more typologically common -as noted in Hyman (2007) , tone anticipation which we have to postulate for /L(H)/ otherwise is almost non-existent in West African languages and it is not very common cross-linguistically. However, postulating lexical /L(H)/ has some advantages as well. First, it is psycholinguistically more adequate -/L°/ is the way these lexemes are pronounced in isolation and, apparently, perceived by native speakers. A stronger argument, however, is that there is a separate /LH/ pattern in Kpelle which does not demonstrate any delinking. Postulating /L(H)/ and /LH/ captures this contrast. ', cf. also (36) As the reader may have noticed, phonological contexts where regressive (H) linking could apply coincide partly with contexts where Rules 1 and 2 apply as shown in (62-64):
Again, speaking in terms of rule interaction, Rules 1 and 2 bleed Rule 4 reducing the number of contexts where it can apply. In other words, Rule 4 applies after Rules 1 and 2 and, crucially, in those contexts where the latter do not operate. This is illustrated in (65) Crucially, regressive (H) linking can occur across syntactic boundaries -between the subject noun phrase and the auxiliary (67), the auxiliary and the verb phrase (61), the auxiliary and the direct object (68), between the verb phrase and the postpositional phrase (66), between the postpositional phrase and the adverb (69) In (71) the utterance consists of two separate clauses -the first has a habitual positive auxiliary ǎ, in the second one the auxiliary yɛ̌ marks a concomitant event. The structure for (71) 
Conclusion
In this article I have discussed the interaction between syntactic structure and tone rules in GK. First of all, I have demonstrated that GK has a cluster of non-trivial syntactic features including a strict SAuxOVX word order and clause-external postpositional phrases (Section 1). Second, I have shown that tone is organized in six fixed melodies in the language which can undergo surface changes (Section 2). There are four rules accounting for surface changes of tone in GK, namely H tone spread on /L/, H tone spread on /L(H)/, Contour simplification, and Regressive (H) linking (Section 3). I argue that there is a strong correspondence between syntax and tonal rules in the language. The first two rules apply within syntactic constituents, the second two rules operate within clause. A mismatch is, however, also attested: H tone can spread from auxiliary to intransitive verb though they do not seem to form a syntactic constituent together. Thus it is reasonable to postulate separate prosodic constituents for GK, such as phonological and intonation phrase, which, however, correspond to syntactic structure in most cases. To conclude, Kpelle data support the "Match" model of phonology-syntax interface as argued in Selkirk (2009 Selkirk ( , 2011 
